Four experiments were carried out to determine the effect of the presence of ewes and rams on the reproductive state of ewes. In Expt 1, the breeding season of ewes kept with a vasectomized ram ended later (April 18 \ m=+-\ 8 days; mean \ m=+-\ sem) than that of ewes isolated from rams (6 March \ m=+-\ 7 days; P < 0.01). In Expt 2, the end of the breeding season was later (5 May \ m=+-\ 6 days; P < 0.05) and the onset of the next breeding season earlier (29 September \ m=+-\ 2 days; P < 0.001) in ewes maintained with rams, compared with ewes isolated from rams (14 April \ m=+-\ 7 days and 1 November \ m=+-\ 2 days, respectively). There was no difference in the timing of, or variation in, reproductive transitions between ewes maintained either as individuals or in groups. In Expt 3, all ewes exposed to artificial short days from the date of the winter solstice and interrupted with 35 long days in spring resumed cyclicity (median date, 7 September; range, 59 days). Most ewes (seven of nine) exposed to short days from the date of the winter solstice and isolated from other ewes did not resume cyclicity in the following 11 months. In contrast, all ewes resumed cyclicity (median date, 19 October; range, 144 days) when exposed to short days but housed in social contact with other ewes that became reproductively active in early September; however, the onset of cyclicity was later than in ewes exposed to long days (P < 0.01). In Expt 4, the number of LH pulses per 6 h in ewes exposed to rams was higher (P < 0.001) Vandenbergh, 1976 and cattle, Izard and Vandenbergh, 1982). Exposure of ewes in late anoestrus to a ram normally results in a rapid increase in LH pulse frequency (Martin et al, 1980) and ovulation approximately 40 h later (Oldham et al, 1979). The effect of rams on the reproductive system of ewes is thought to be mediated by pheromones present in the wool and wax from the fleece of rams (Knight and Lynch, 1980 (Kennaway et al, 1987).
Introduction
Social communication between males and females can influence the reproductive state (for example in sheep, Underwood et al, 1944;  pigs, Brooks and Cole, 1970;  rodents, Vandenbergh, 1976 and cattle, Izard and Vandenbergh, 1982) . Exposure of ewes in late anoestrus to a ram normally results in a rapid increase in LH pulse frequency (Martin et al, 1980) and ovulation approximately 40 h later (Oldham et al, 1979) . The effect of rams on the reproductive system of ewes is thought to be mediated by pheromones present in the wool and wax from the fleece of rams (Knight and Lynch, 1980) . Although direct physical contact with rams is not necessary for induction of a reproductive response (Watson and Radford, 1960) , full physical contact is required to maximize the reproductive response of a ewe to a stimulus from a ram (Pearce and Oldham, 1988 (Kennaway et al, 1987) .
In addition, less variability in the onset of the breeding season was reported when blinded ewes were exposed to sighted rams (Legan and Karsch, 1983) or when pinealectomized ewes were exposed to pineal-intact ewes and rams (Wayne el al, 1989 (Gwinner, 1981) .
Specifically, annual changes in photoperiod are hypothesized to synchronize an endogenous rhythm of reproduction in ewes, resulting in breeding activity during autumn, winter and early spring (Malpaux et al, 1989) . The photoperiod that occurs after the winter solstice has little effect on the duration of the ongoing breeding season (Wayne et al, 1990) . This (1990) . The interassay coef¬ ficient of variation (CV) for three serum pools with mean values of 0.4, 1.6 and 3.4 ng ml"1 was 12.4, 11.6 and 8.5%, respectively. The intra-assay CVs for the same three serum pools were 7.5, 4.9 and 6.4%, respectively. The sensitivity of the assay was 0.2 ng ml~.
In Expt 4, blood samples for LH analyses were collected from ewes (at 12-min intervals for 6 h; 7-9 animals per treatment) on three occasions. These periods were selected to provide information on pretreatment pulse frequency (day -1; 'pre'), acute effect of animal introduction (day 0; 'acute') and chronic longer term effects of introduction (day 2; 'chronic'). Blood samples were collected and processed as previously described and analysed for LH using a modification of the assay of Niswender et al. (1968) , which has been validated for use in our laboratory (O'Callaghan et al, 1991 (Wayne et al, 1990 
